Abstract. This study investigates the validity of the plane-parallel cloud model and in addition the suitability of water droplet and ice polycrystal phase functions for stratocumulus and cirrus clouds, respectively. To do that, we take advantage of the multidirectional viewing capability of the Polarization and Directionality of the Earth's Reflectances (POLDER) instrument which allows us to characterize the anisotropy of the reflected radiation field. We focus on the analysis of airborne-POLDER data acquired over stratocumulus and cirrus clouds during two selected flights (on April 17 and April 18, 1994) of the European Cloud and Radiation Experiment (EUCREX'94) campaign. The bidirectional reflectances measured in the 0.86 gm channel are compared to planeparallel cloud simulations computed with the microphysical models used by the International Satellite Cloud Climatology Project (ISCCP). Although clouds are not homogeneous planeparallel layers, the extended cloud layers under study appear to act, on average, as a homogeneous plane-parallel layer. The standard water droplet model (with an effective radius of 10 gm) used in the ISCCP analysis seems to be suitable for stratocumulus clouds. The relative root-mean-square difference between the observed bidirectional reflectances and the model is only 2%. For cirrus clouds, the water droplet cloud model is definitely inadequate since the rms difference rises to 9%; when the ice polycrystal model chosen for the reanalysis of ISCCP data is used instead, the rms difference is reduced to 3%.
measurements of visible radiances. In practice, all radiometers so far are based on the same principle of a single detector plus a scanning mechanism which allows us to observe a target from only one single direction per overpass. However, the radiation outgoing from any target depends on the angle of observation. To compensate for the lack of observation of this angular dependence, one has to provide additional information. In ISCCP, this is done by assuming that the clouds are plane-parallel layers with a prescribed cloud particle size distribution; under these conditions, the radiative transfer theory predicts the angular dependence of the reflected radiation. If the model is wrong, the relationship between the radiance observed in the satellite direction and the optical thickness is inadequate and the retrieval fails. The magnitude of the corresponding error depends on the cloud type as well as on the conditions of observation and illumination.
The angular dependence of the reflected solar radiation can be characterized by the cloud bidirectional reflectance rr Lv (#o ,#,q)) Pv (#o,#,q)) = ,
where •o is the cosine of the solar zenith angle, • is the cosine of the viewing zenith angle, tp is the relative azimuth angle measured with respect to the solar plane, Lv(#o,#,q)) is the upward radiance at wavenumber v in the viewing direction (#,q0, and #oEov is the incident solar flux. Only few direct observations of cloud bidirectional reflectance have been compared to radiation fields calculated using the plane-parallel cloud model. Davis and Cox [1982] constructed empirical cloud models from airborne multidetector The POLDER data used in this study are described in section 2. A method for constructing BRDFs representative of the observed cloud types is presented in section 3. Then, in section 4, observations are compared to simulations based on the cloud microphysics used in the ISCCP scheme. Conclusions are given in section 5. 
Methodology
In order to analyze the anisotropy of the radiation reflected by the observed clouds, a first possible approach is based on the fact that any geographical target is observed under several (typically 9 for low-level clouds) viewing angles. The POLDER pixels can be related to geographical coordinates at the cloud level, and then a given target can be located on successive images. For each target, the set of measured values of bidirectional reflectance can be compared to the planeparallel model at the corresponding viewing angles.
Another N,N-1) . This threshold is reached after averaging a few tens of images typically (see Figure 3) . However, the analysis of many POLDER observations shows that this criterion is sometimes insufficient to obtain a BRDF pattern representative of one scene. Indeed, the average BRDF can remain asymmetric in relation to the principal plane when a singular target with an exceedingly high or low reflectance is seen under a limited range of viewing directions. In that case, the distribution of observed targets differs from one viewing angle to another over the whole field of view. Thus we define an azimuthal asymmetry rate by Number of averaged images 
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which tends toward zero when the mean BRDF becomes symmetric in relation to the principal plane. For two scenes with similar variability rates, different asymmetry rates can be observed (compare Figures 3a to 3b and Figures 3c to 3d) . Figures   3a and 3c can be retained, whereas sequences in Figures 3b and  3d are rejected) . Under these conditions, the anisotropy of the radiation reflected by an inhomogeneous scene is well characterized since the noise related to differences between the distribution of observed targets from one viewing direction to another is expected to be reduced to about 1%. Note that, because of the asymmetry rate criterion, scenes where the structure of cloud inhomogeneities depends on a particular direction (e.g., cloud streets) are excluded from this study. 
Practically, N is chosen such as •'(N,N-1) is lower than 0.5% and •(N) is lower than 1% (sequences shown in
